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[57] ABSTRACI‘ 
A ?ex dot wafer probe having utility as an electrical 
interface between semiconductor wafers and electronic 
test systems for determining the electrical integrity and 
performance of integrated circuits. The wafer probe 
comprises a wafer probe head having a preformed resil— 
ient, bendable, formable ?lm mounted on a support 
member for ?exible movement. The wafer probe head is 
integrated with a probe board which interfaces with an 
external test system. Wafer contact pads and protru 
sions are formed on the ?lm in “mirror-image” patterns 
corresponding to the contact elements of the integrated 
circuits and interface contact pads of the probe board, 
respectively. Coplanar line conductors, formed to con 
trol the characteristic impedance of the wafer probe 
head, provide electrical continuity between the wafer 
contact pads and the protrusions. The conductive pro 
trusions formed on the wafer contact pads and the ?lm 
physically and electrically engage the contact elements 
of the integrated circuits and the probe board, respec 
tively, thereby providing electrical paths for test signals 
between the external test system and the integrated 
circuits. The ?exible con?guration of the wafer probe 
head ensures that all protrusions are forcibly urged into 
physical and electrical engagement with the corre 
sponding external contact elements at an acceptable 
force level which precludes deformation of the protru 
slons. 

19 Claims, 5 Drawing Sheets 
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FLEX nor WAFER PROBE 

FIELD OF THE INVENTION 

This invention relates to semiconductor wafer probes 
and method for use thereof, and more particularly to a 
?exible probe for use in probe systems for integrated 
testing of the electrical integrity and performance of 
semiconductor wafers. 

BACKGROUND OF THE INVENTION 

High density integrated circuits including monolithic 
circuits and ultra high-speed digital circuits are pro 
duced by forming a plurality of integrated circuits on 
semiconductor wafers. Prior to subdividing the semi 
conductor wafer into individual circuit chips, die or 
devices, each chip/die/device should be functionally 
tested to identify defective circuits. In testing integrated 
circuits, one objective is the attainment of an accurate 
representation of the circuit parameters and perfor 
mance under operational conditions. Ideally, the appa 
ratus and method should be conducive to high frequen 
cy/high speed testing, simple to fabricate, durable and 
require minimal packaging and ?xturing for testing. 
To ensure an accurate representation of individual 

element parameters and performance of the intercon 
nected circuit elements, an effective probe system en 
gages the contact elements of the IC chip to be tested, 
which lie in approximately the same plane, to ensure 
proper engagement therebetween for reliable and re 
peatable electrical test signal propagation. A planarized 
probe system with mirror-imaged contact elements 
ensures an acceptable level of engagement force be 
tween the probe system con'tact elements and the 
contact elements of the IC chips, one wherein physical 
damage to the contact pads and/ or the underlying semi 
conductor substrate is minimized and deformation of 
the wafer probe elements is effectively eliminated. 
A semiconductor wafer testing scheme typically used 

in the industry is exempli?ed in FIG. 1. Individual inte 
grated circuits, i.e., chips, die or devices, are multiply 
formed on semiconductor wafers at the ?rst stage. The 
individual integrated circuits are DC tested for electri 
cal integrity at the second stage. The individual inte 
grated circuits are then packaged in a usable con?gura~ 
tion, e.g., mounted in flatpacks or dual in-line packages, 
in the third stage. The mounted integrated circuits are 
then performance testedin the final stage. Individual 
integrated circuits which are defective are rejected at 
either the second or ?nal stage. Typically, approxi 
mately 60‘80% of the integrated circuits are acceptable 
at the second stage and approximately 85% of the pack 
aged integrated circuits are acceptable at the ?nal stage. 

It will be appreciated that the above-described wafer 
testing scheme has several inherent disadvantages. The 
greatest cost is incurred in packaging integrated circuits 
at the third stage. As a consequence, packaged inte 
grated circuits rejected at the ?nal stage represent a 
signi?cant expense. The overall time period for the 
illustrated testing scheme may run up to twelve weeks. 
If ?nal stage performance testing reveals that the inte 
grated circuits are being fabricated in a defective man-, 
ner, feedback to modify the wafer fabrication process at 
the ?rst stage will be untimely, resulting in the fabrica 
tion of semiconductor wafers which must be discarded. 
One prior art method employs a plurality of probe 

needles having tips which physically engage the termi 
nal contact pads of the IC chips to be tested. Represen 
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2 
tative examples of such prior art are disclosed and illus 
trated in U.S. Pat. Nos. 4,382,228, 4,518,914, 4,523,144, 
4,567,433 and 4,593,243. While needle probe systems are 
generally an effective means of determining the parame 
ters of low density IC chips, there are several draw 
backs which decrease their utility for testing high den 
sity IC chips. 

First, to ensure that the plurality of needle tips lie in 
approximately the same plane, the probe needles may 
require mechanical ?nishing by sanding or filing to 
bring the needle tips within the required tolerance 
range, i.e., degree of planarization. As well as being a 
time consuming and expensive process, needle tip fm 
ishing may also result in damage to the probe assembly 
itself. 

Needle-type probes physically engage contact pads 
of the IC chips and thus present a likelihood that dam 
age may be sustained by the pads such as by gouging 
during initial engagement. Further, unevenly applied 
pressures exerted against the engaged needles and pads 
may result in contact pressures being transmitted 
through the pads to the underlying wafer structure, 
resulting in damage thereto. 
Another problem with needle-type probe assemblies 

is the degree of care, both in terms of time and skill, 
which must be exercised to ensure that the needles are 
properly connected to the probe assembly. Addition 
ally, lower limits as to the degree of miniaturization 
possible in probe needle systems limit the utility of nee 
dle-type probes for testing high density IC chips. Fur 
ther, at high frequencies (1 MHz or greater) it is diffi 
cult to control the characteristic impedance between 
the needles and the line conductors connecting the 
needles to external test equipment. 
Another method for compensating for nonplanariza 

tion between devices to be electrically interconnected is 
to form metallic conducting buttons on one of two 
arrays of registered contact pads, as disclosed in U.S. 
Pat. Nos. 4,453,795 and 4,125,310. The registered arrays 
of contact pads are electrically interconnected by being 
forced together under pressure. Deviations in planarity 
among the contact pads are compensated for by corre 
sponding deformations of the metallic buttons and de 
formation of a compression pad. 
One disadvantage of these interconnects is that the 

contact pads and resilient metallic buttons are formed 
on rigid substrates. Since the substrates are forced to 
gether under pressure by means of external pressure 
plates, excessive forces may be transmitted by the me 
tallic buttons against the unbuttoned contact pads to 
cause damage thereto or to the underlying rigid sub 
strate. Additionally, plastic deformation of the metallic 
buttons can result in electrical discontinuities at the 
deformation sites, which in a probe system would result 
in the loss of parameter and/or performance informa 
tion. 

SUMMARY OF THE INVENTION 

To overcome the inherent disadvantages of prior art 
wafer probe systems, the present invention provides a 
?ex dot wafer probe system which may be utilized for 
both electrical integrity and performance testing of 
integrated circuits on the semiconductor wafer, that is, 
at the second stage illustrated by the dotted line of FIG. 
1. Only those integrated circuits passing both phases of 
testing are subsequently packaged for use. This elimi 
nates the costs associated with the rejection of packaged 
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integrated circuits. Moreover, full testing at this point 
permits timely feedback, typically within several hours, 
for modi?cation of the fabrication state, virtually elimi 
nating improperly produced semiconductor wafers. 
The wafer probe according to the present invention 

has a con?guration which is ?exile in the Z-axis to 
forcibly urge the rounded contact elements or protru 
sions of the wafer probe into physical and electrical 
engagement with the contact elements of the IC chip to 
be tested at an acceptable force level which ensures 
good electrical continuity while negating possible dam 
age to the contact elements or underlying semiconduc 
tor substrate of the IC chips. 
The ?ex dot wafer probe includes a probe board 

having a plurality of interface contact pads, an orienta 
tion aperture and means for electrically integrating the 
probe board to external test equipment. The wafer 
probe also includes a wafer probe head adapted to be 
electrically integrated with the probe board, the wafer 
probe head including a preformed resilient ?lm 
mounted on a support member. The support member 
includes a central aperture aligned with the orientation 
aperture of the probe board, thereby allowing an unob 
structed view of the IC chip to be tested, pressure pads 
providing resilient engagement support for the ?lm, and 
alignment pins to ensure that the ?lm is mounted in 
proper orientation on the support member. 
The ?lm is formed from a resilient dielectric material 

in a ?exile con?guration which includes a base plane 
and tabs extending symmetrically or asymmetrically 
from the base plane to lie approximately planar thereto. 
Each tab includes alignment ori?ces adapted for receipt 
of corresponding alignment pins to ensure proper 
mounting of the ?lm on the support member. A wafer 
alignment aperture is formed in the base plane and, in 
combination with the central aperture and the orienta 
tion aperture, provides an unobstructed line-of-sight 
along the Z-axis through the ?ex dot wafer probe. 
An array of protrusions is formed on each tab in a 

mirror-image pattern corresponding to the interface 
contact contact pad pattern of the probe board. The 
protrusions physically and electrically engage corre 
sponding interface contact pads of the probe board with 
no deformation. Each array of protrusions is aligned in 
registration with a corresponding resilient pressure pad 
of the support member. 
Wafer contact pads are formed on the base member 

about the wafer alignment aperture. The wafer contact 
pads are formed in a mirror-image pattern correspond 
ing to the pattern of the planar contact elements of the 
IC chip/chips to be tested. A protrusion is formed on 
each wafer contact pad and functions to physically and 
electrically engage the corresponding IC chip contact 
elements without deformation. Alternatively, where the 
contact elements of the IC chips to be tested are 
soldered columns, the protrusions may be eliminated. 
The rows of wafer contact pads are aligned in registra 
tion with a resilient pressure pad. 

Coplanar line conductors are formed on the ?lm to 
provide electrical continuity between the wafer contact 
pads and the arrays of protrusions formed on the tabs. 
The coplanar line conductors may be patterned to pro 
vide a unique characteristic impedance for the ?ex dot 
wafer probe. 
The wafer alignment aperture permits the ?ex clot 

wafer probe to be readily aligned with the contact ele 
ments of the IC chip to be tested. Alignment in the X, Y 
and directions 9 is effected by utilizing the wafer align 
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4 
ment aperture. Relative micromovement of the ?ex dot 
wafer probe with respect to the IC chip to be tested 
causes the contact elements to be scoured or scrubbed 
to remove any oxide layer, thereby enhancing the elec 
trical integration of the ?ex dot wafer probe with the IC 
chip to be tested. 
For wafer testing, the wafer probe head in combina 

tion with the probe board is interfaced between the 
semiconductor wafer and the external electronic testing 
equipment so that the protrusions of the wafer contact 
pads physically and electrically engage the IC chip 
contact elements. The ?exile con?guration of the ?ex 
dot wafer probe ensures that each protrusion is forcibly 
engaged with its corresponding IC chip contact element 
at an acceptable level of force, that is a force sufficient 
to ensure good electrical continuity but which will not 
damage the interfacing contact elements or underlying 
semiconductor substrate, to ensure that the ?ex dot 
wafer probe maintains electrical continuity between the 
test equipment and the IC chip to be tested. At the 
acceptable force level, there is no deformation of the 
protrusions. 
BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the present inven 
tion and the attendant advantages and features thereof 
will be more readily understood by reference to the 
following detailed description when considered in con 
junction with the accompanying drawing wherein: 

FIG. 1 is a block diagram illustrating a prior art test 
ing scheme for IC chips/die/ devices formed on a semi 
conductor wafer; 
FIG. 2 is a cross-sectional view of a ?ex dot wafer 

probe according to the present invention; 
FIG. 3A is a ?rst exploded perspective of a wafer 

probe head according to the present invention; 
FIG. 3B is second exploded perspective of the wafer 

probe head of FIG. 3A; 
FIG. 4A is a detailed plan view of an array of protru 

sions/contact pads formed on the terminal end of one 
tab of the ?lm depicted in FIGS. 3A and 3B; 
FIG. 4B is a detailed plane view of the coplanar line 

conductors and wafer contact pads formed on the base 
plane of the ?lm depicted FIGS. 3A and 3B; 
FIG. 5 is a partial plan view of an annular probe 

board adapted for use in combination with the wafer 
probe head of FIGS. 3A and 3B to form a ?ex dot wafer 
probe according to the present invention; 
FIG. 6A is a plan view of the major surface of the ?ex 

dot wafer probe —- annular probe card combination 
adapted for interfacing with external test equipment; 
and - 

FIG. 6B is a plan view of the other major surface of 
the combination of FIG. 6A adapted for interfacing 
with the IC chip/ die/ device to be tested. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring now to the drawings wherein like refer 
ence numerals designate corresponding or similar ele 
ments throughout the several views, there is shown 
generally in FIG. 2 a cross-sectional view of a ?ex dot 
wafer probe 10 according to the present invention. 
The ?ex dot wafer probe 10 comprises a wafer probe 

head 12, a probe board 14, a strain relief member 16 and 
assembly screws 18. The assembly screws 18 are in 
serted through corresponding holes in the strain relief 
member 16 and the probe board 14 to threadingly en 
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gage corresponding threaded insets of the wafer probe 
head 12. The probe board 14 interfaces with external 
test equipment (not shown) which would be positioned 
adjacent the strain relief member 16. The wafer probe 
head 12 interfaces with the IC chip/die/device to be 
tested as described more fully hereinbelow. 
As used herein, it is to be understood that reference to 

the IC chip to be tested in general encompasses inte 
grated circuits formed on semiconductor wafers, that is, 
it includes one or more chips, one or more die or one or 
more electronic devices or combinations thereof. Chip 
is used in the singular tense herein only to facilitate the 
written disclosure, it being understood that the ?ex dot 
wafer probe 10 can also be utilized to test multiple 
chips, die or devices or combinations thereof simulta~ 
neously. 
The wafer probe head 12, shown in exploded per 

spective in FIGS. 3A and 3B, comprises a resilient 
formable ?lm 20 mounted in predetermined alignment 
on a ?lm support member 22. Referring to FIGS. 3A 
and 3B, respectively, there are shown perspective views 
of the major surfaces of the resilient formable ?lm 20 
and the support member 22. The support member 22 
illustrated in the drawings is an octagonal structure 
having a length of approximately 2.6 inches at its widest 
point in both the X and Y directions and is approxi 
mately 0.187 inches thick (Z-direction). 
The ?lm support member 22, which may be formed 

from anodized aluminum, includes a central aperture 24, 
illustrated as rectangular in con?guration in FIGS. 3A 
and 3B, and resilient pressure pads 26, 28, formed from 
a resilient material such as silicone, disposed on major 
surfaces thereof, respectively. Four individual pressure 
pads 26 are disposed on the ?rst major surface in a 
geometric, usually rectangular, pattern equidistantly 
about the central aperture 24. A rectangular pressure 
pad 28 is disposed on the second major surface as shown 
in FIG. 3B. 

Multiple alignment pins 30 project outwardly from 
the plane of one major surface of the support member 
22 as shown in FIG. 3A, with two alignment pins 30 
associated with the inner edge of each silicone pressure 
pad 26 in correspondence with elements of the ?lm 20 
as described in greater detail hereinbelow. As exemplar 
ily illustrated in FIG. 3B, two of the alignment pins 30 
extend completely through the support member 22 to 
further facilitate alignment of the ?lm 20 with the sup 
port member 22. The alignment pins 30 also facilitate 
alignment of the wafer probe head 12 to the probe 
board 14. 

Elongated openings 32 are formed through the sup 
port member 22 between the central aperture 24 and 
each pressure pad 26 to permit access to the ?lm 20. 
Slots 34 are formed in the support member 22 as illus 
trated in FIG. 3B to provide clearance for decoupling 
capacitors C formed in the ?lm 20. Threaded insets 36, 
for coupling the wafer probe head 12 to the probe board 
14, are symmetrically formed about the periphery of the 
support member 22. 

Referring to FIGS. 3A and 3B, the exemplary ?lm 20 
depicted has a flexile con?guration which includes a 
base plane 38 having interior and exterior surfaces and 
four tabs 40 having interior and exterior surfaces ex 
tending symmetrically therefrom. It is too be under 
stood that the number of tabs 40 may be other than four, 
that the tabs 40 may be formed in other con?gurations, 
and that the tabs 40 may extend asymmetrically from 
the base plane 38,‘ depending upon the particular appli 
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6 
cation. The tabs 40 extend from the base plane 38 in a 
U-shaped pro?le such that the terminal extremities of 
the tabs 40 lie in a plane approximately parallel to the 
interior surface of the base plane 38. Two alignment 
apertures 42 are formed near the extremity of each tab 
40 and are sized for reception of corresponding ?xed 
alignment pins 30 depending from the support member 
22 
Two additional alignment apertures 44 are formed 

through the base plane 38, as depicted in FIG. 3A, 
primarily for aligning the ?lm 20 during the formation 
thereof. These apertures 44 are sized for reception of 
the alignment pins 30 depending from the major surface 
of the support member 22 as shown in FIG. 3B. The ?ex 
?lm 12 as illustrated includes an optional transparent 
rectangle 46 formed centrally in the base plane 38. The 
internal surface of the base plane 38 illustrated in FIG. 
3A is formed as a metallic ground plane and includes 
capacitors C, one of which is shown. 
A wafer alignment aperture 48, shown in FIGS. 3A 

and 3B as triangular for purposes of explication, is cen 
trally formed through the transparent rectangle 46 and 
includes a hypotenuse 50, a ?rst side 52 and a second 
side 54. It is to be understood that three reference 
marks, disposed along the sides and at the apex of a right 
angle, are used for X, Y and 0 alignment of the flex dot 
wafer probe 10 with the IC chip to be tested. Therefore, 
it is to be understood that three wafer alignment holes 
50', 52', 54', or equivalent elements, could be used in 
place of the illustrated wafer alignment aperture 48. 
The wafer probe head 12 according to the present 

invention is designed and fabricated so that the ?rst side 
52 and the second side 54 have known dimensions, X1 
and Y1, respectively. The X and Y locations of the 
protrusions or wafercontact pads with respect to the 
?rst and second sides 52, 54 are also known design 
parameters. Similarly, the external dimensions of the IC 
chip to be tested are known parameters, X2 and Y2, 
speci?ed by the wafer manufacturer. The locations of 
the contact elements of the IC chip in relation to X2 and 
Y2 are also known design parameters. 
Alignment is accomplished by positioning the ?rst 

and second sides 52, 54 of the wafer alignment aperture 
48 in registration with corresponding edges of the IC 
chip to be tested. Algebraic equations can be set up 
using X1, X2, Y1, Y2 and solved to provide the dimen 
sions AX3 and AY3 by which the wafer probe head 12 
must be translated to precisely align the protrusions or 
wafer contact pads of the wafer probe head 12 with the 
contact elements of the IC chip to be tested. The wafer 
probe head 12 may also be rotated through an angle 0, 
about the apex of the vwafer alignment aperture 48, as 
required to align the contact elements. 
The ?lm 20 is fabricated from a resilient dielectric 

material‘ such that the wafer probe head 12 is flexile in 
the Z-axis direction. Heat-resistant polymers such as 
polyimides are a representative dielectric having excel 
lent electrical properties and which are readily form 
able into thin, bendable flexile ?lms. The ?lm 20 may be 
formed as a single layer or as multiple layers. The multi 
ple layer con?guration would include individual planes 
for ground, power and signal pathways. Vias would be 
utilized to electrically interconnect each of the multiple 
layers with the corresponding protrusions and wafer 
contact pads. 

Referring to the detailed depiction of the terminal 
extremity of an exemplary tab 40 in FIG. 4A, an array 
of protrusions 56 is formed thereon in a predetermined 
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pattern. At the present level of forming technology, the 
protrusions 56 are formed as elevated structures on 
preformed contact pads 56'. It is preferable, however, to 
form the protrusions 56 directly on the surface of the 
?lm 20. 
As illustrated, five rows of protrusions 56a, 56b, 56c, 

56d, 56c are arranged in a staggered array pattern repre 
senting a ground row, a signal row, a second ground 
row, a second signal row and a power/ground row, 
respectively. This pattern is for purposes of illustration 
only, it being understood that the function and number 
of rows is a design consideration depending upon the 
particular application. 
The protrusions 56 are formed of an electrically con 

ductive material and extend outwardly from the surface 
of the tab 40. The protrusions 56 provide electrical 
continuity with the probe board 14 in a manner further 
described hereinbelow. 
Coplanar line conductors 58 extend from the array of 

protrusions 56 in a predetermined pattern and terminate 
on the base plane 38, as shown in FIGS. 4A and 4B. As 
illustrated in FIG. 4A, coplanar line conductors 58a, 
58b, 58c extend in parallel, but only from the ?rst, sec 
ond and third rows of protrusions 56a, 56b, 56c. It is to 
be understood that pattern of line conductors 58 de 
pends upon the particular application. 

Referring to FIG. 4B, a representative example of a 
conduction pattern emanating from one tab 40, the 
coplanar line conductors 58 extending inwardly from 
the edge of the base plane 38 converge towards a medial 
line 60 thereof. The coplanar ground line conductors 
58a, electrically continuous with the ?rst row of protru 
sions 56a, converge and terminate along imaginary lines 
de?ning ?rst acute angle patterns 62 about correspond 
ing medial lines 60. The coplanar signal line conductors 
58b, electrically continuous with the second row of 
protrusions 56b, converge to the ?rst acute angle pat 
tern 62 and extend inwardly in parallel therefrom. 
The coplanar ground line conductors 58a shied corre 

sponding coplanar signal line conductors 58b, thereby 
preventing signal cross talk between adjacent signal line 
conductors 58b. The pattern of the line conductors 58, 
terminating at the ?rst acute angle pattern 62, is a con 
straint imposed by the present level of forming technol 
ogy. Preferably, the coplanar ground line conductors 
580 would extend inwardly to the proximity of the 
wafer contact pads 66. 
The coplanar signal line conductors 58b, extending 

inwardly from the acute angle pattern 62, converge 
again to de?ne a second acute angle pattern 64. The 
coplanar line conductors 58b extend inwardly in paral 
lel from the second acute angle pattern 64 to terminate 
in rows of wafer contact pads 66. The wafer contact 
pads 66 form a predetermined pattern about the wafer 
alignment aperture 48 which is a mirror-image of the 
contact elements of the IC chip to be tested. 

Protrusions 56 of electrically conductive material 
may be formed on each wafer contact pad 66 for those 
applications wherein the IC chip to be tested has only 
planar contact pads. The protrusions 56 provide the 
electrical continuity between the wafer contact pads 66 
and the contact elements of the IC chip being tested. 
For IC chips incorporating soldered columns as the 
contact elements, protrusions are not required on the 
corresponding wafer contact pads 66 which can di 
rectly contact the soldered columns. 
The predetermined rectangular pattern of the wafer 

contact pads 66 illustrated in FIG. 4B is a mirror-image 
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8 
of a typical rectangular edge pattern of contact ele 
ments of an IC chip (not shown). The pattern of wafer 
contact pads 66 can also mirror-image IC chips having 
a pattern of internally formed contact elements, or a 
combination of internal/edge contact elements. Alter 
natively, IC chips may utilize soldered columns depend 
ing from the test surface of the chip or die as the contact 
elements. In this instance, the protrusions 56 are not 
required, the wafer'contact pads 66 electrically and 
physically contacting the corresponding depending 
soldered columns. 
The arrays of protrusions 56, the coplanar line con 

ductors 58, and the wafer contact pads 66 are formed of 
electrically conductive material such as electrolytic 
plated copper by conventional photolithographic meth 
ods. The protrusions 56 are formed on the tabs 40 and 
the wafer contact pads 66 by photolithography, plating 
or a combination of both methods. The protrusions 56 
may additionally be formed with a plating of conduc 
tive material having good properties of electrical con 
duction. The patterning of the coplanar line conductors 
58 allows the characteristic impedance of the ?ex dot 
wafer probe 10 to be controlled at predetermined val 
ues. 

Cross-coupling vias 68 may be formed through the 
coplanar line conductors 58 as shown in FIG. 4B. The 
cross-coupling vias 68 are formed to be aligned with the 
elongated openings 32 of the support member 22. This 
increases the ?exibility of the wafer probe head 12 by 
permitting selected coplanar line conductors 58 to be 
cross-coupled by soldering of connecting wires therebe 
tween. 
The wafer probe head 12 is assembled by placing the 

support member 22 in contact with the inner surface of 
the base plane 38 such that the tabs 40 of the ?lm 20 are 
disposed above the ?rst major surface of the ?lm sup 
port member 22 shown in FIG. 3A. A force is exerted 
against each tab 40 to ?t the alignment apertures 42 
thereof onto the corresponding alignment pins 30 of the 
support member 22. 
With the ?lm 12 mounted on the support member 22 

as described above, the array of protrusions 56 of each 
tab 40 are disposed in registration with the correspond 
ing pressure pads 26 and the wafer contact pads 66 are 
disposed in registration with the pressure pad 28. The X 
and Y sides of the wafer alignment aperture 48 are 
aligned with corresponding edges of the central aper 
ture 24 of the support member 22. This ensures that an 
unobstructed line-of-sight exists along the Z-axis 
through the center of the ?ex dot wafer probe 10 (per 
pendicular to the plane of the paper in FIGS. 6A and 
6B). The rows of cross-coupling vias 68 depending 
above from the inner surface of the base plane 38 are 
aligned within the corresponding elongated openings 32 
of the support member 22 to facilitate cross-coupling as 
described hereinabove. 
The wafer probe head 12 is physically mated to an 

annular probe board 70, illustrated as in FIGS. 6A, 6B 
which is electrically and physically interconnected to 
the external testing equipment (not shown). The armular 
probe board 70 includes an orientation aperture 72, 
clearance openings 74 and four mating apertures 76. 
Physical mating between the annular probe board 70 
and the wafer probe head 12 is effected by inserting 
screws 18 through corresponding holes in the strain 
relief member 16 and the mating apertures 76 to thread 
ingly engage the threaded insets 36 of the support mem 
ber 22. The alignment pins 30 are slidably received in 
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the clearance openings 74. Fixture apertures 78 located 
on the periphery of the annular probe board 70 are used 
to secure the annular probe board 70 —- wafer probe 
head 12 combination to external testing equipment (not 
shown). 
The annular probe 'board 70 has four arrays of inter 

face contact pads 80, mirror-images of the protrusion 
arrays 56 of the wafer probe head 12, formed thereon. 
The interface contact pads 80 are selectively connected 
by conductive paths 82 to radial arrays of test equip 
ment contact elements, illustrated in FIG. 5 as plated 
throughholes 84. The con?guration and pattern of the 
plated throughholes 84 are generally determined-by the 
manufacturer of the test equipment. The conductive 
paths 82 may be formed in predetermined patterns to 
provide a unique characteristic impedance for the probe 
board 70. 
The test equipment includes signal transmitting ele 

ments such as the spring biased electrical test probes 
(not shown) described in US. Pat. No. 4,636,026, which 
may be selectively energized to provide electrical signal 
continuity from the external testing equipment to the 
plated throughholes 84 of the annular probe board 70. 

. Electrical test signals are transmitted via the conductive 
paths 82 through the interface contact pads 80 to the 
annular probe board 70 - wafer probe head 12 combi 
nation and to the contact elements of the IC chip being 
tested. Both electrical integrity and performance of the 
IC chip may be tested using the above-described ?ex 
dot wafer probe 10. 
When the wafer probe head 12 is physically mated to 

the annular probe board 70, as exemplarily illustrated in 
FIGS. 2A, 6A and 6B, the ?exile con?guration of the 
wafer probe head 12, i.e., the ?lm 20 in combination 
with the pressure pads 26, ensures that the protrusions 
56 of the tabs 40 are forcibly urged into engagement 
with the corresponding interface contact pads 80 with 
acceptable engaging force to ensure electrical continu 
ity between the wafer probe head 12 and the annular 
probe board 70. 
There is no deformation of the protrusions 56 due to 

the ?exile nature of the film 20 in combination with the 
resilient pressure pads 26 at the acceptable force level. 
Since the orientation aperture 72 is coaxial with the 
central aperture 24 and the wafer alignment aperture 48, 
see FIGS. 6A and 6B, the IC chip to be tested is visibly 
positioned along the Z~axis of the combined annular 
probe board 70 - wafer probe head 12 as described 
hereinabove. 
For testing of semiconductor wafers, the ?ex dot 

wafer probe 10 functions as the electrical interface ele 
ment between the external test equipment and the inte 
grated circuitry formed on the semiconductor wafer. 
The semiconductor wafers are mounted in a wafer han 
dling apparatus (not shown) so that the IC contact ele 
ments are disposed adjacent the wafer contact pads 66 
of the ?ex dot wafer probe 10. For embodiments having 
protrusions 56 formed on the wafer contact pads 66, the 
protrusions 56 are disposed adjacent the contact ele 
ments of the IC chip to be tested. 

Z-axis movement forcibly urges the the wafer contact 
pads 66 or wafer contact pads 66 with protrusions 56 
into physical and electrical engagement with corre 
sponding contact elements of the IC chip to be tested, 
respectively. The resilient pressure pad 28 permits ?ex 
ile compression of the member 20 against the support 
film 22 during Z-axis movement without damage 
thereto and with no deformation of the protrusions 56. 
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The protrusions 56 are forcibly urged into physical and 
electrical engagement with corresponding contact ele 
ments at an acceptable force level, that is a force level 
which ensures good electrical continuity between the 
?ex dot wafer probe 10 and the externaltest equipment 
and the IC chip while minimizing possible engagement 
force damage to the IC contact elements and/or the 
underlying semiconductor substrate of the IC chips or 
dies. 
Another advantage accruing to the ?ex dot wafer 

probe as described hereinabove is that the unobstructed 
Z-axis line-of-sight provided by the wafer alignment 
aperture 48 and the central aperture 24 facilitate ready 
alignment of the IC chip to be tested with the ?ex dot 
wafer probe 10 as described hereinabove. And, in addi 
tion, with the ?ex dot wafer probe positioned for test 
ing, relative micromovement of the ?ex dot wafer 
probe with respect to the IC chip to be tested effects a 
scrubbing or scouring action between the protrusions 
thereof and the IC contact elements. This action effec 
tively removes oxide buildups from the electrical 
contact elements to enhance the electrical connection 
therebetween. 
While the above written disclosure has been directed 

to a ?ex dot wafer probe for use in a probe test system 
for testing the electrical integrity and performance of 
semiconductor wafers, it will be appreciated that the 
?exile con?guration of the ?ex dot wafer probe would ' 
also have utility as an electrical interconnect between 
spaced-apart devices such as adjacent PC boards where 
deviations in separation distance are expected. For ex 
ample, the wafer probe could operate as an electrical 
interface between sets of coplanar printed circuit boards 
to be electrically integrated where deviations in separa 
tion therebetweeu may occur due to manufacturing 
tolerances, heat generation, etc. 
A variety of modi?cations and variations of the pres 

ent invention are possible in light of the above teach 
ings. It is therefore to be understood that within the 
scope of the appended claims, the present invention 
may be practiced otherwise than as speci?cally de 
scribed hereinabove. 
We claim: 
1. For use in testing the electrical integrity and per 

formance of at least one integrated circuit formed on a 
semiconductor wafer, a wafer probe test system includ 
ing a ?ex dot wafer probe and external test equipment 
having signal transmitting elements disposed in a prede 

1 termined pattern for providing electrical test signals to 

55 

65 

test the electrical integrity and performance of each 
integrated circuit, and wherein each integrated circuit 
to be tested includes a predetermined pattern of contact 
elements adapted to receive the electrical test signals, 
said ?ex dot wafer probe comprising; 
probe board means having test equipment contact 

elements for electrically interfacing with corre 
sponding signal transmitting elements of the exter 
nal test equipment, said probe board means further 
including interface contact pads arranged in a pre 
determined pattern; and 

wafer probe head means disposed in combination 
with said probe board means for interfacing be 
tween said-probe board means and each integrated 
circuit to be tested, said wafer probe head means 
including 
?lm means con?gured for resiliently interfacing 
between the interface contact pads of said probe 
board means and the contact elements of each 
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integrated circuit to be tested to provide electri 
cal continuity therebetween for the electrical 
test signals, said ?lm means con?gured to in 
clude a base plane and at least one tab extending 
from said base plane in a U-shaped pro?le such 
that said at least one tab is approximately parallel 
to said base plane, and 

support member means having ?rst and second 
major surfaces for mounting said ?lm means 
wherein said base plane of said ?lm means is 
mounted on said ?rst major surface and each said 
at least one tab is mounted on said second major 
surface, 

said ?lm means further including 
a plurality of protrusions formed on each said at 

least one tab of said ?lm means in a mirror-im 
age pattern corresponding to said predeter 
mined pattern of said interface contact pads, 
said protrusions being forcibly urged into 
physical and electrical engagement with said 
interface contact pads in a nondeformable 
manner to provide electrical continuity there 
between for the electrical test signals, 

a plurality of wafer contact pads formed on said 
base planes of said ?lm means in a mirror-im 
age pattern corresponding to the predeter‘ 
mined pattern of the contact elements of each 
integrated circuit to be tested, said wafer 
contact pads being forcibly urged into physi 
cal and electrical engagement with corre 
sponding contact elements of each integrated 
circuit to be tested in a scrubbing and nonde 
formable manner to provide enhanced electri 
cal continuity therebetween for the electrical 
test signals, and 

coplanar line conductor means formed on said 
?lm means for electrically interconnecting 
said protrusions to corresponding ones of said 
wafer contact pads to provide electrical conti 
nuity between said probe board means and the 
integrated circuit chip to be tested wherein 
electrical test signals from the test equipment 
are transmitted to said probe board means and 
to said wafer probe head means via said forci 
bly engaged interface contact pads and said 
protrusions, and wherein the electrical test 
signals are further transmitted from said pro 
trusions via said coplanar line conductor 
means to said plurality of wafer contact pads 
and through said forcibly engaged wafer 
contact pads and the contact elements of the 
integrated circuit to be tested to the integrated 
circuit to determine the electrical integrity and 
performance of the integrated circuit. 

2. The ?ex dot wafer probe of claim 1 wherein each 
of said plurality of wafer contact pads further includes 
a protrusion depending therefrom, each said protrusion 
physically and electrically engaging corresponding 
contact elements of each integrated circuit to be tested 
in said scrubbing and nondeformable manner to provide 
enhanced electrical continuity therebetween for the 
electrical test signals to determine the electrical integ 
rity and performance of the integrated circuit. ’ 

3. The ?ex dot wafer probe of claim 1 wherein each 
of said plurality of protrusions includes a planar contact 
pad formed on each said at least one tab of said ?lm 
means. 
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4. The ?ex dot wafer probe of claim 1 further com 

prising reference mark means operative in combination 
with external edges of each integrated circuit to be 
tested for visually aligning said wafer contact pads of 
said wafer probe head means with corresponding 
contact elements of each integrated circuit chip to be 
tested wherein said wafer contact pads and the contact 
elements are aligned in physical and electrical registra 
tion for testing by relative coplanar shifting therebe 
tween. 

5. The ?ex dot wafer probe of claim 4 wherein the 
integrated circuit to be tested has external edges of 
predetermined dimensions, the contact elements of the 
integrated circuit having a known positional relation to 
the external edges thereof, and 

wherein said reference mark means comprises a tri 
angular wafer alignment aperture having a ?rst 
side, a second side projecting from said ?rst side at 
approximately ninety degrees and a hypotenuse 
connecting said ?rst and second sides, said ?rst and 
second side having predetermined lengths, and 
wherein said ?rst and second sides of said triangu 
lar wafer alignment aperture are aligned with cor 
responding edges of the integrated circuit to be 
tested and algebraic equations based upon said 
predetermined lengths of said ?rst and second sides 
and the predetermined dimensions of the integrated 
circuit to be tested are solved to provide AX, AY 
and A 0 values to align said wafer contact pads and 
the contact elements in registration for testing by 
relative coplanar shifting therebetween. 

6. The ?ex dot wafer probe of claim 4 wherein the 
integrated circuit to be tested has external edges of 
predetermined dimensions, the contact elements of the 
integrated circuit having a known positional relation to 
the external edges thereof, and 
wherein said reference mark means comprises at least 

a ?rst, a second and a third wafer alignment aper 
tures, said ?rst wafer alignment aperture defming 
an apex of a right angle and said second and third 
wafer alignment apertures being disposed a prede 
termined distance from said ?rst wafer alignment 
aperture along the de?ned right angle, wherein 
said ?rst, second and third wafer alignment aper 
tures are aligned with corresponding edges of the 
integrated circuit to be tested and algebraic equa 
tions based upon said predetermined distances and 
the predetermined dimensions of the integrated 
circuit to be tested are solved to provide AX, AY 
and A 0 values to align said wafer contact pads and 
the contact elements in registration for testing by 
relative coplanar shifting therebetween. 

7. The ?ex dot wafer probe of claim 1 wherein said 
support member means is operative for controlling ?ex 
ile movement of said ?lm means with said wafer contact 
pads forcibly urged into physical and electrical engage 
ment with corresponding contact elements of each inte 
grated circuit to be tested in said scrubbing and nonde 
formable manner to provide enhanced electrical conti 
nuity therebetween for the electrical test signals. 

8. The ?ex dot wafer probe of claim 2 wherein said 
support member means is operative for controlling ?ex 
ile movement of said ?lm means with said protrusions 
depending from said wafer contact pads ‘forcibly urged 
into physical and electrical engagement with corre 
sponding contact elements of each integrated circuit to 
be tested in said scrubbing and nondeformable manner 
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to provide enhanced electrical continuity therebetween 
for the electrical test signals. 

9. The ?ex dot wafer probe of claim 7 wherein said 
support member means includes resilient pressure pad 
means formed on said ?rst and second major surfaces 
thereof for interacting with said ?lm means for control 
ling ?exile movement of said ?lm means wherein said 
wafer contact pads are forcibly urged into physical and 
electrical engagement with corresponding contact ele 
ments of each integrated circuit to be tested in said 
scrubbing and nondeformable manner to provide en 
hanced electrical continuity therebetween for the elec 
trical test signals, and wherein said resilient pressure 
pad means is aligned in registration with said protru 
sions and said wafer contact pads of said ?ex ?lm 
means. 

10. The ?ex dot wafer probe of claim 7 wherein said 
probe board means includes clearance openings to facil 
itate alignment and mating of said wafer probe head 
means in combination with said probe board means to 
form said ?ex dot wafer probe, and wherein said ?lm 
means comprises 

a resilient bendable ?lm having said base plane and 
said at least one extending from said base plane 
with the extremity thereof disposed approximately 
planar to said base plane, and wherein said plurality 
of protrusions are formed on each said at least one 
in said mirror-image pattern corresponding to said 
predetermined pattern of said interface contact 
pads, said plurality of wafer contact pads are 
formed on said base plane in said mirror-image 
pattern corresponding to the predetermined pat 
tern of the contact elements of the integrated cir 
cuit to be tested, and said coplanar line conductor 
means is formed on said base plane and each said at 
least one tab to provide electrical continuity be 
tween said probe board means and the integrated 
chip to be tested, and 

said extremity of each said at least one and said base 
plane having alignment apertures formed there 
through, and wherein 

said support member means includes a plurality of 
alignment pins disposed in a predetermined pattern 
corresponding to said alignment apertures of said 
resilient bendable ?lm, said alignment pins inserted 
in corresponding ones of said plurality of alignment 
apertures to mount said resilient bendable ?lm in 
proper orientation to form said probe head means, 
and further wherein selected ones of said plurality 
of alignment pins are inserted in said clearance 
openings of said probe board means to properly 
align said wafer probe head means in combination 
therewith. 

11. The ?ex dot wafer probe of claim 1 wherein said 
coplanar line conductor means formed on said ?lm 
means comprises a plurality of line conductors formed 
in a predetermined con?guration and disposed in a pre 
determined pattern to define a characteristic impedance 
of said flex dot wafer probe at a predetermined value. 

12. For use in testing the electrical integrity of at least 
one integrated circuit formed on a semiconductor wa 
fer, a probe test system including a ?ex dot wafer probe 
and external test equipment having signal transmitting 
elements disposed in a predetermined pattern for pro 
viding electrical test signals to test the electrical integ 
rity and performance of each integrated circuit, and 
wherein each integrated circuit includes a predeter 
mined pattern of contact elements adapted to receive 

10 

20 

25 

45 

55 

60 

65 

4,899,099 
14 

the electrical test signals, said ?ex dot wafer probe 
comprising: 

a probe board for interfacing with the external test 
equipment, said probe board including 
interface contact pads having a predetermined 

pattern, 
means for electrically interfacing with the signal 

transmitting elements of the external test equip 
ment, and 

means for electrically interconnecting said inter 
face contact pads and said electrical interface 
means; 

a wafer probe head con?gured to be forcibly urged 
into physical and electrical engagement with said 
probe board and to interface with each integrated 
circuit to be tested, said wafer probe head includ 
mg 
a resilient bendable ?lm having a base plane and at 

least one tab extending from said base plane with 
the extremity thereof disposed approximately 
planar to said base plane, 

a plurality of protrusions formed on each said at 
least one tab in a mirror-image pattern corre 
sponding to said predetermined pattern of said 
interface contact pads of said probe board, said 
plurality of protrusions being forcibly urged into 
physical and electrical engagement with said 
interface contact pads in a nondeformable man 
ner to provide electrical continuity therebe 
tween for the electrical test signals, 

a plurality of wafer contact pads formed on said 
base plane in a mirror-image pattern correspond 
ing to said predetermined pattern of the contact 
elements of each integrated circuit to be tested, 
said wafer contact pads being forcibly urged into 
physical and electrical engagement with corre 
sponding contact elements of each integrated 
circuit to be tested in a scrubbing and nonde 
formable manner to provide enhanced electri 
cally continuity therebetween for the electrical 
test signals, and 

a plurality of coplanar line conductors formed on 
said base plane and said tabs to electrically inter 
connect corresponding ones of said plurality of 
protrusions and said plurality of wafer contact 
pads wherein the electrical test signals are trans 
mitted from said interface contact pads to said 
plurality of protrusions, from said plurality of 
protrusions to said wafer contact pads via said 
plurality of coplanar line conductors and from 
said wafer contact pads to the contact elements 
of the integrated circuit to be tested to determine 
the electrical integrity and performance of the 
integrated circuit. 

13. For use in testing the electrical integrity of at least 
one integrated circuit formed on a semiconductor wa 
fer, a probe test system including a ?ex dot wafer probe 
and external test equipment having signal transmitting 
elements disposed in a predetermined pattern for pro 
viding electrical test signals to test the electrical integ 
rity and performance of each integrated circuit, and 
wherein each integrated circuit includes a predeter 
mined pattern of contact elements adapted to receive 
the electrical test signals, said ?ex dot wafer probe 
comprising: 

a probe board for interfacing with the external test 
equipment, said probe board including 
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interface contact pads having a predetermined 
pattern, 

means for electrically interfacing with the signal 
transmitting elements of the external test equip 
ment, and 

means for electrically interconnecting said inter 
face contact pads and said electrical interface 
means; 

a wafer probe head con?gured to be physically and 
electrically integrated with said probe board and to 
interface with each integrated circuit to be tested, 
said wafer probe head including 
a resilient bendable ?lm having a base plane and 

tabs extending from said base plane with extremi~ 
ties thereof disposed approximately planar said 
base plane, 

a plurality of protrusions formed on said tabs in a 
mirror-image pattern corresponding to said pre 
determined pattern of said interface contact pads 
of said probe board, said plurality of protrusions 
physically and electrically engaging said inter 
face contact pads in a nondeformable manner to 
provide electrical continuity therebetween for 
the electrical test signals, 

a plurality of wafer contact pads formed on said 
base plane in a mirror-image pattern correspond 
ing to said predetermined pattern of the contact 
elements of each integrated circuit to be tested, 
said wafer contact pads physically and electri 
cally engaging corresponding contact elements 
of each integrated circuit to be tested in a scrub 
bing and nondeformable manner to provide en 
hanced electrical continuity therebetween for 
the electrical test signals, 

a plurality of coplanar line conductors formed on 
said base plane and said tabs to electrically inter 
connect corresponding ones of said plurality of 
protrusions and said plurality of wafer contact 
pads wherein the electrical test signals are trans 
mitted from said interface contact pads to said 
plurality of protrusions, from said plurality of 
protrusions to said wafer contact pads via said 
plurality of coplanar line conductors and from 
said wafer contact pads to the contact elements 
of the integrated circuit to be tested to determine 
the electrical integrity and performance of the 
integrated circuit, and 

a support member having ?rst and second major 
surfaces, said ?lm being mounted on said support 
member to have said base plane adjacent said 
?rst major surface and said tabs adjacent said 
second major surface, said support member fur 
ther including resilient pressure pads disposed on 
said ?rst and second major surfaces in registra 
tion with said plurality of wafer contact pads and 
said plurality of protrusions, respectively, to 
control ?exile movement of said ?lm wherein 
said plurality of wafer contact pads engage cor 
responding contact elements of each integrated 
circuit to be tested in said scrubbing and nonde 
formable manner to provide enhanced electrical 
continuity therebetween for the electrical test 
signals and said plurality of protrusions engage 
corresponding interface contact pads of said 
probe board said nondeformable manner to pro 
vide electrical continuity therebetween for the 
electrical test signals and said plurality of protru 
sions. 
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14. The ?ex dot wafer probe of claim 12 wherein each 

of said plurality of protrusions includes a planar contact 
pad formed on said ?rst surface of said ?lm means. 

15. The ?ex dot wafer probe of claim 12 wherein each 
of said plurality of wafer contact pads further includes 
a protrusion depending therefrom, each said protrusion 
physically and electrically engaging corresponding 
contact elements of each integrated circuit to be tested 
in said scrubbing and nondeformable manner to provide 
enhanced electrical continuity therebetween for the 
electrical test signals to determine the electrical integ 
rity and performance of the integrated circuit. 

16. The ?ex dot wafer probe of claim 13 wherein the 
integrated circuit to be tested has external edges of 
predetermined dimensions, the contact elements of the 
integrated circuit having a known positional relation to 
the external edges thereof, 

said support member has a central aperture extending 
therethrough, and 

said probe board includes an orientation aperture 
extending therethrough, and wherein said wafer 
probe head further comprises 

a triangular wafer alignment aperture having a first 
side, a second side projecting from said ?rst side at 
approximately ninety degrees and a hypotenuse 
connecting said ?rst and second sides, said ?rst and 
second side having predetermined lengths, and 
wherein said ?rst and second sides of said triangu 
lar wafer alignment aperture are aligned with cor 
responding edges of the integrated circuit to be 
tested and algebraic equations based upon said 
predetermined lengths of said ?rst and second sides 
and the predetermined dimensions of the integrated 
circuit to be tested are solved to provide AX, AY 
and A0 values to align said wafer contact pads and 
the contact elements in registration for testing by 
relative coplanar shifting therebetween, said orien 
tation aperture, said triangular alignment aperture 
and said central aperture being coaxially aligned 
along the Z-axis of said ?ex dot wafer probe to 
provide an unobstructed line-of-sight of the inte 
grated circuit to be tested. 

17. The ?ex dot wafer probe of claim 13 wherein the 
integrated circuit to be tested has external edges of 
predetermined dimensions, the contact elements of the 
integrated circuit having a known positional relation to 
the external edges thereof, 

said support member has a central aperture extending 
therethrough, and 

said probe board includes an orientation aperture 
extending therethrough, and wherein said wafer 
probe head has 

at least ?rst, second and third wafer alignment aper 
tures, said ?rst wafer alignment aperture de?ning 
an apex of a right angle, and said second and third 
wafer alignment apertures being disposed a prede 
termined distance from said ?rst wafer alignment 
aperture along the de?ned right angle, wherein 
said ?rst, second and third wafer alignment aper 
tures are aligned with corresponding edges of the 
integrated circuit to be tested and algebraic equa 
tions based upon said predetermined distances and 
the‘ predetermined dimensions of the integrated 
circuit to be tested are solved to provide AX, AY 
and A0 values to align said wafer contact pads and 
the contact elements in registration for testing by 
relative coplanar shifting therebetween, said orien 
tation aperture, said triangular alignment aperture 
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and said central aperture being coaxially aligned 
along the Z-axis of said ?ex dot wafer probe to 
provide an unobstructed line-of-sight of the inte 
grated circuit to be tested. 

18. The ?ex dot wafer probe of claim 12 wherein said 
plurality of coplanar line conductors have a predeter 
mined con?guration and are disposed in a predeter 
mined pattern to de?ne a characteristic impedance of 
said ?ex dot wafer probe at a predetermined value. 

19. A method for testing the electrical integrity and 
performance of at least one integrated circuit formed on 
a semiconductor wafer using external test equipment 
having signal transmitting elements disposed in a prede 
termined pattern to provide electrical test signals to test 
the electrical integrity and performance of each inte 
grated circuit, and wherein each integrated circuit to be 
tested includes a predetermined pattern of contact ele 
ments adapted to receive the electrical test signals, com 
prising the steps of: 

forming a ?ex dot wafer probe for electrically inter 
facing between the external test equipment and the 
integrated circuit to be tested, said ?ex dot wafer 
probe including a probe board for interfacing with 
the external test equipment, said probe board hav 
ing an orientation aperture formed therethrough 
and further including interface contact pads having 
a predetermined pattern, means for electrically 
interfacing with the signal transmitting elements of 
the external test equipment, and means for electri 
cally interconnecting said interface contact pads 
and said electrical interface means, a wafer probe 
head physically and electrically integrated with 
said probe board and interfacing with each inte 
grated circuit to be tested, said wafer probe head 
including a support member having ?rst and sec 
ond major surfaces and a central aperture formed 
therethrough, a resilient bendable ?lm having a 
base plane and tabs extending from said base plane 
with extremities thereof disposed approximately 
planar said base plane and wafer alignment means 
formed therethrough for aligning said ?ex dot 
wafer probe with the integrated circuit to be tested, 
said wafer alignment means in combination with 
said orientation aperture and said central aperture 
forming an unobstructed line-of—sight through said 
?ex dot wafer probe along the Z-axis thereof, said 
?lm being mounted on said support member to 
have said base plane adjacent said ?rst major'sur 
face and said tabs adjacent said second major sur 
face, a plurality of protrusions formed on said tabs 
in a mirror-image pattern corresponding to said 
predetermined pattern of said interface contact 
pads of said probe board, said plurality of protru 
sions physically and electrically engaging said in 

20 

25 

30 

35 

45 

Iss 

65 

18 
terface contact pads in a nondeformable manner to 
provide electrical continuity therebetween for the 
electrical test signals, a plurality of wafer contact 
pads formed on said base plane in a mirror-image 
pattern corresponding to said predetermined pat~ 
tern of the contact elements of each integrated 
circuit to be tested, said wafer contact pads physi 
cally and electrically engaging corresponding 
contact elements of each integrated circuit to be 
tested in a scrubbing and nondeformable manner to 
provide enhanced electrical continuity therebe 
tween for the electrical test signals, and a plurality 
of coplanar line conductors formed on said base 
plane and said tabs to electrically interconnect 
corresponding ones of said plurality of protrusions 
and said plurality of wafer contact pads; 

aligning said ?ex dot wafer probe with the integrated 
circuit to be tested by 
positioning said wafer alignment means along 

edges of the integrated circuit to be tested, 
solving equations based upon known dimensions of 

said wafer alignment means, said wafer contact 
pads, the edges of the'integrated circuit to be 
tested and the contact elements of the integrated 
circuit to be tested to generate AX, AY and A0 
values to align said wafer contact pads and the 
contact elements in registration for testing, and 

effecting relative coplanar shifting between said 
wafer contact pads and the contact elements of 
the integrated circuit to be tested for registration 
thereof; ' 

effecting Z-axis movement of said ?ex dot wafer 
probe to bring said wafer contact pads and the 
contact elements of the integrated circuit to be 
tested in physical and electrical engagement in a 
nondeformable manner to provide electrical conti 
nuity therebetween for the electrical test signals; 

effecting relative micromovement between said phys 
ically engaged wafer contact pads and the contact 
elements to scrub oxide flms therefrom to enhance 
the electrical continuity therebetween; and 

providing electrical test signals from the external test 
equipment to the signal transmitting elements, the 
electrical test signals being transmitted to said in 
terface contact pads, from said interface contact 
pads to said plurality of protrusions, from said 
plurality of protrusions to said wafer contact pads 
via said plurality of coplanar line conductors and 
from said wafer contact pads to the contact ele 
ments of the integrated circuit to be tested to deter 
mine the electrical integrity and performance of 
each integrated circuit to be tested. 

# i * i i 
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